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Identification and Quantification of Zooplankton in NE Ohio Drinking Water 
Reservoirs 
Michael P. Vigorito 
Abstract 
 Cyanobacteria, or blue-green algae, are present in most freshwater ecosystems 
and are usually harmless. When these algae swell in numbers, they release harmful 
toxins that can be detrimental to animal and human health, and can destroy 
ecosystems. For this reason, many scientists and engineers have studied these harmful 
algal blooms in an attempt to predict, prevent, or control them to keep people and 
ecosystems safe. One of the variables in this investigation is the presence and quantity 
of zooplankton. These animals could play an important role in the prevalence of 
cyanobacteria, but more information is needed to determine what that relationship is. 
This paper aims to take a step toward understanding that relationship, by identifying and 
quantifying the types of zooplankton in three reservoirs in northeast Ohio. 
  
Introduction 
 Cyanobacteria Harmful algal blooms (CyanoHAB) have become an important 
topic, especially in northern Ohio, with numerous cases of severe blooms occurring and 
disrupting the ecosystems of lakes and reservoirs, as well as potentially causing harm 
to humans 1. These cyanobacteria are present in freshwater ecosystems, including 
drinking water reservoirs, and produce toxins that can be very harmful to both humans 
and animals 1. While most freshwater contains these cyanobacteria, the ecosystems 
and health of humans are typically only affected when these cyanobacteria experience 
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a surge in numbers, called an algal bloom. When these become harmful, they are 
termed a harmful algal bloom (HAB) 1. Scientists and engineers in the Summit County 
and Northeastern Ohio regions are particularly interested in studying HABs due to the 
large amount of freshwater reservoirs in the area that supply drinking water for a large 
number of people. One of the areas of interest is in the zooplankton that coexist with 
these cyanobacteria - specifically cladocerans, copepods, and rotifers. Studies have 
described a relationship between the cyanobacteria and zooplankton as one that is 
closely related. Some species of zooplankton feed on phytoplankton which are direct 
competitors with the cyanobacteria 2. This reduction in a direct competitor could be 
contributing to the timing of HABs. By studying and counting the amount of zooplankton 
in a reservoir, there potentially could be a correlation which could help predict or control 
these HABs. While this correlation is unknown for each reservoir, the first step is to 
determine the numbers of zooplankton present in these freshwater reservoirs. Once 
these numbers are obtained, the potential of a correlation to CyanoHABs can be 
investigated further. In order to investigate further the relationship between zooplankton 
and cyanobacteria, these zooplankton were identified and quantified from preserved 
samples of three reservoirs – Barberton Lake, Coe Lake, and Wallace Lake.  
 
Materials and Methods 
 Multiple samples of three reservoirs – Coe, Wallace, and Barberton Reservoirs – 
were taken over three years from the months of May through August by the Ohio 
Environmental Protection Agency, Department of Surface Water, and preserved in a 70 
% ethanol solution, with four being preserved in lugols, and stored in glass jars, isolating 
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and preserving the zooplankton in each. Six samples were taken from Barberton, 
eleven from Coe, and ten from Wallace. From each jar, a sample was taken by a 1 
milliliter pipette and placed onto a slide for examination under light microscopy, using an 
Olympus BX51 light microscope under bright field view with varying magnifications. 
Images of each zooplankton type observed were captured using ImagePro imaging 
computer software, using a Phillips DP71 microscope digital camera. Following the 
imaging of all samples, species of cladocerans, copepods, and rotifers were identified 
using the online Image Based Key to the Zooplankton of North America, v 5.0, by the 
Department of Biological Sciences at the University of New Hampshire, Zooplankton of 
the Great Lakes: A Guide to Identification and Ecology of the Common Crustacean 
Species by Mary Balcer, et.al, and the online Free Living and Parasitic Copepods of the 
Laurentian Great Lakes: Key and Details on Individual Species online key by the Great 
Lakes Science Center and the United States Geological Survey 3,4,5. Following genus 
and, when possible, species identification, counts of each genus were taken using 
Sedgewick-Rafter Counting Cell slides on the same microscope, using four transects of 
an average of 49 mm per transect with a field of view of 2.2 mm through a 10x 
objective. Data were analyzed using Microsoft Excel 2013, using Data Analysis. The 
total zooplankton per milliliter values were averaged for each lake, using the total 
zooplankton/mL value (see supplemental tables) and an ANOVA: single factor analysis 
was used to compare all three samples excluding zero values. Following the ANOVA, 
two-sample t-test assuming unequal variances was performed three times, comparing 
total Zooplankton/mL of Barberton and Coe, Barberton and Wallace, and Wallace and 
Coe, again excluding zero values. Error bars for the Total Zooplankton/mL and genera 
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average/mL were calculated using the standard error of the means of each lake 
samples for their respective values.  
 
Results and Figures 
 From all of the samples, twelve genera of zooplankton were identified – four 
genera of cladocerans, two copepods, and six rotifers (Table 1). The predominant 
means of identifying the zooplankton were different for each type of organism. For the 
cladocerans, identifying features were primarily focusing on the post-abdominal claw, 
legs, antennae, and eye spot. Copepods were identified based on the antennae length 
and caudal ramus. In the case of copepods, specifically, the Family Diaptomidae could 
not be identified to genus in most instances; therefore, these organisms were left at the 
family level. The identifying feature of this family is the terminal exopod, which is almost 
always hidden by the shell of the organism. Rotifers were identified primarily by the 
overall shape and spines present or absent. Overall, Coe Lake had the highest number 
of zooplankton per milliliter at 110.5 zooplankton per milliliter (Zooplankton/mL) (SD 
=121.5), followed by Wallace Lake at 66.2 Zooplankton/mL (SD = 67.9), and Barberton 
at 54.6 Zooplankton/mL (SD = 25.6) (Figure 1). The results of the ANOVA test (F(2,20) 
= 2.822, p = 0.083) indicate that there is no statistical significance between the groups, 
however the data do show a trend toward significance. The t-test results also indicate 
trend towards significance. The mean values of Total Zooplankton/mL were not 
statistically significant (p < 0.05), but were only marginally above significance (p = 
0.057). Barberton and Coe and Wallace and Coe were not statistically significant. 
Significance between genera were not calculated. Dominant genera were easily 
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identified, with Eubosmina and Daphnia the predominant cladocerans, averaging 6.9 
CU/mL and 9.6 CU/mL, respectively. Microcyclops dominated the copepod count at 
20.4 Cu/mL, and Brachionus dominating the quantified rotifers with 14.0 CU/mL (Table 
2). Large variations between genera of the three lakes was also observed, with the lack 
of genera being the largest difference between lakes (Figure 2).  
 
Table 1: Genera identified, with cladocerans, copepods, and rotifers identified by text color. 
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Figure 1: Graph noting the total number of all zooplankton per mL, averaged for each lake. No statistical significance 
was found, but a trend towards significance is present. Asterisk indicated trend toward significance (p=0.057). 
 
Table 2: Average number of organisms in samples overall 
Genus/Species Average Counting Units/mL (All Reservoirs) 
Eubosmina 6.9 
Daphnia 9.6 
Ceriodaphnia 1.3 
Diaphanosoma 0.9 
Microcyclops 20.4 
Family Diaptomidae 10.6 
Brachionus 14.0 
Tylotrocha 5.0 
Conochilus 4.1 
Asplanchnidae priodonta 2.3 
Polyarthra 1.6 
Filinia 0.5 
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Figure 2: Graph noting the differences between genera by lake. 
  
The count data of each individual sample can be found in the supplemental data and 
results section, along with images of each identified genus.  
 
Discussion and Conclusion 
 These data and counts provide another piece of information that could potentially 
help understand how the HABs affect the natural ecosystems of freshwater bodies of 
water, as well as how they affect human health. These types of counts done over a 
period of time could show a relationship between the number of zooplankton and the 
amount of cyanobacteria. Additionally, an increase or decrease in the number of 
zooplankton could also predict when a HAB may take place, based on the hypothesis 
that zooplankton feed on competitive phytoplankton, leading to more cyanobacteria. 
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These are questions that could potentially be answered with these types of data. The 
next step in this process of understanding how the cyanobacteria and HABs affect 
humans and ecosystems is to correlate the counts with the incidence of HABs, and note 
if there is a positive, negative, or no relationship between the two. A positive relationship 
could indicate that with an increase in zooplankton correlates to an increase in 
cyanobacteria, or vice versa. The data indicate that there are large quantities of one or 
two genera, with a few accompanying genera. These numbers vary from lake to lake. In 
some cases, such as with the rotifer Filinia where a lake had zero instances of this 
organism, there were large difference between lakes. This could possibly be an 
indication of a predictor or a reaction within the ecosystem to a HAB. Further studies are 
needed to determine what relationships exist between the cyanobacteria and the 
zooplankton of these lakes.  
 
Acknowledgements 
 Many people were instrumental in helping me accomplish and complete this 
research. At the University of Akron, I would like to specially thank Dr. Theresa Cutright 
of the Civil Engineering Department for leading the project for which these research and 
counts will go to, Dr. Don Ott of the biology department, for sponsoring me for this 
project and for providing direction and constructive criticism during the entire project, 
and Mandy Razzano of the Ohio Environmental Protection Agency for providing the 
samples to be examined. Additionally, I’d like to thank Elizabeth Crafton and Pete 
Trowbridge of the Civil Engineering Department for helping me with my statistics and for 
teaching me the proper counting method.  
10 
 
 
References 
1. Lorraine C. Backer. 2009. Cyanobacterial harmful algal blooms (CyanoHABs): 
 developing a public health response. Lake and Reservoir Management [Internet]. 
 (Cited 8 Dec 2016). 18:1 
2. Haney J. 1987. Field studies on zooplankton-cyanobacteria interactions. New 
 Zealand journal of marine and freshwater research [Internet]. (Cited 8 Dec 2016). 
 21:3 
3. Balcer M, Korda N, Dodson S. 1984. Zooplankton of the great lakes. Madison (WI). 
 University of Wisconsin Press. 174 p. 
4. Haney J. 2016. An image based key to the zooplankton of North America [Internet]. 
 Durham (NH). University of New Hampshire. Available from 
 http://cfb.unh.edu/cfbkey/html/index.html 
5. US Army Corps of Engineers, Detroit District (US). 2016. Free-living and Parasitic 
 Copepods (Including Branchiurans) of the Laurentian Great Lakes: Keys and 
 Details on Individual Species [Internet]. Detroit (MI). United States Geological 
 Survey. Available from 
 http://www.glsc.usgs.gov/greatlakescopepods/MainMenu.php 
 
Summary 
 The objective of this project was to identify and quantify the zooplankton of three 
reservoirs in northeastern Ohio. This goal was met, and the data obtained from this 
quantification could potentially be used as a basis for further studies to understand the 
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relationship between zooplankton and cyanobacteria. The overall goal for this study was 
to satisfy an honors college requirement. That requirement is in place to initiate further 
learning in an area of study, and to facilitate advanced learning. These objectives were 
also met. By engaging in this study over the course of the semester, I learned a 
tremendous amount. Although not in my specific area of study, at a fundamental level, 
this project allowed me to become extremely familiar with microscopic techniques, 
animal keys and identification, freshwater ecosystems and HABs, as well as 
collaboration between departments and people to reach a common goal. Specifically, 
within this area of research into zooplankton, I feel that I have gained a huge knowledge 
base on these animals. The amount of research and exploration I had to do to 
understand these organisms and how to identify them led to further knowledge on 
ecosystems themselves, and how they affect humans. It took an incredible amount of 
work and time, but the benefits of doing such a project are enormous, and are very 
much worth the effort put in.  
 
 
Identification and Quantification requested by: 
Mandy Razzano 
Ohio Environmental Protection Agency, 
Division of Surface Water 
2110 East Aurora Rd., Twinsburg, Ohio 44087 
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Supplemental Data and Images 
Cladocera 
Genus Eubosmina      Genus Daphnia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 µm 
2.5 µm 
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Genus Ceriodaphnia      Genus Diaphanosoma 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 µm 2.5 µm 
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Copepoda 
Genus Microcyclops      Family Diaptomidae 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 µm 1 µm 
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Rotifera 
Genus Asplanchnidae     Genus Tylotrocha 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 µm 
0.5 µm 
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Genus Polyarthra        Genus Brachionus 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.5 µm 
0.25 µm 
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Genus Conochilus       Genus Filinia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 µm 
1 µm 
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Count Data for Barberton Samples: 
5-21-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 20 46.989537 82.23169 
Daphnia 2 3 7.048430549  
Diaphanosoma 3 0 0  
Microcyclops 4 10 23.4947685  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 2 4.6989537  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
8-17-2015 
Genus: 
Genus 
ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 1 2.347858753 68.087904 
Daphnia 2 0 0  
Diaphanosoma 3 2 4.695717506  
Microcyclops 4 7 16.43501127  
Family Diaptomidae 5 1 2.347858753  
Asplanchnidae priodonta 6 1 2.347858753  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 13 30.52216379  
Polyarthra 10 3 7.043576258  
Ceriodaphnia 11 1 2.347858753  
Filinia 12 0 0  
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5-18-2016t 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 2 4.666791114 84.00224 
Daphnia 2 6 14.00037334  
Diaphanosoma 3 0 0  
Microcyclops 4 21 49.0013067  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 2 4.666791114  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 5 11.66697779  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
6-22-2016 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 44.30419 
Daphnia 2 3 6.995398582  
Diaphanosoma 3 0 0  
Microcyclops 4 13 30.31339386  
Family Diaptomidae 5 2 4.663599055  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 1 2.331799527  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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8-25-2016 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 2 4.669987547 44.36488 
Daphnia 2 3 7.00498132  
Diaphanosoma 3 0 0  
Microcyclops 4 3 7.00498132  
Family Diaptomidae 5 5 11.67496887  
Asplanchnidae priodonta 6 3 7.00498132  
Conochilus 7 1 2.334993773  
Tylotrocha 8 1 2.334993773  
Brachionus 9 1 2.334993773  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
10-4-2016 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 18.74414 
Daphnia 2 4 9.372071228  
Diaphanosoma 3 0 0  
Microcyclops 4 4 9.372071228  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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Count Data for Coe Samples: 
5-27-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 1 2.314386225 317.070913 
Daphnia 2 29 67.11720052  
Diaphanosoma 3 0 0  
Microcyclops 4 42 97.20422144  
Family Diaptomidae 5 10 23.14386225  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 55 127.2912424  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
5-27-2015 lugols 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 0 
Daphnia 2 0 0  
Diaphanosoma 3 0 0  
Microcyclops 4 0 0  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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6-19-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 6 14.00996264 147.104608 
Daphnia 2 20 46.69987547  
Diaphanosoma 3 0 0  
Microcyclops 4 6 14.00996264  
Family Diaptomidae 5 11 25.68493151  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 13 30.35491905  
Tylotrocha 8 5 11.67496887  
Brachionus 9 1 2.334993773  
Polyarthra 10 0 0  
Ceriodaphnia 11 1 2.334993773  
Filinia 12 0 0  
 
6-19-2014 lugols 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 0 
Daphnia 2 0 0  
Diaphanosoma 3 0 0  
Microcyclops 4 0 0  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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7-21-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 9 20.75901095 350.596629 
Daphnia 2 0 0  
Diaphanosoma 3 0 0  
Microcyclops 4 15 34.59835158  
Family Diaptomidae 5 25 57.6639193  
Asplanchnidae priodonta 6 6 13.83934063  
Conochilus 7 43 99.1819412  
Tylotrocha 8 34 78.42293025  
Brachionus 9 10 23.06556772  
Polyarthra 10 4 9.226227088  
Ceriodaphnia 11 1 2.306556772  
Filinia 12 5 11.53278386  
 
7-21-2014 lugols 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 0 
Daphnia 2 0 0  
Diaphanosoma 3 0 0  
Microcyclops 4 0 0  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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8-21-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 9 20.87198516 99.7217 
Daphnia 2 5 11.59554731  
Diaphanosoma 3 0 0  
Microcyclops 4 5 11.59554731  
Family Diaptomidae 5 17 39.42486085  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 2 4.638218924  
Brachionus 9 1 2.319109462  
Polyarthra 10 2 4.638218924  
Ceriodaphnia 11 0 0  
Filinia 12 2 4.638218924  
 
5-20-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 82.923833 
Daphnia 2 4 9.213759214  
Diaphanosoma 3 0 0  
Microcyclops 4 12 27.64127764  
Family Diaptomidae 5 2 4.606879607  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 18 41.46191646  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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6-30-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 8 18.59081614 97.601785 
Daphnia 2 7 16.26696412  
Diaphanosoma 3 1 2.323852017  
Microcyclops 4 1 2.323852017  
Family Diaptomidae 5 7 16.26696412  
Asplanchnidae priodonta 6 3 6.971556051  
Conochilus 7 0 0  
Tylotrocha 8 2 4.647704034  
Brachionus 9 4 9.295408068  
Polyarthra 10 0 0  
Ceriodaphnia 11 9 20.91466815  
Filinia 12 0 0  
 
7-22-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 9 20.9004211 99.8576 
Daphnia 2 0 0  
Diaphanosoma 3 0 0  
Microcyclops 4 7 16.25588308  
Family Diaptomidae 5 9 20.9004211  
Asplanchnidae priodonta 6 12 27.86722814  
Conochilus 7 0 0  
Tylotrocha 8 1 2.322269012  
Brachionus 9 4 9.289076047  
Polyarthra 10 1 2.322269012  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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10-5-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 20.591824 
Daphnia 2 0 0  
Diaphanosoma 3 2 4.575960952  
Microcyclops 4 1 2.287980476  
Family Diaptomidae 5 3 6.863941428  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 1 2.287980476  
Brachionus 9 0 0  
Polyarthra 10 2 4.575960952  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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 Count Data for Wallace Samples: 
5-27-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 177.216764 
Daphnia 2 22 51.2995896  
Diaphanosoma 3 0 0  
Microcyclops 4 36 83.94478299  
Family Diaptomidae 5 4 9.32719811  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 14 32.64519338  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
 
 
5-27-2014 lugols 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 0 
Daphnia 2 0 0  
Diaphanosoma 3 0 0  
Microcyclops 4 0 0  
Family Diaptomidae 5 0 0  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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6-14-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 3 6.947875494 83.374506 
Daphnia 2 4 9.263833992  
Diaphanosoma 3 2 4.631916996  
Microcyclops 4 8 18.52766798  
Family Diaptomidae 5 9 20.84362648  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 8 18.52766798  
Brachionus 9 0 0  
Polyarthra 10 1 2.315958498  
Ceriodaphnia 11 1 2.315958498  
Filinia 12 0 0  
 
 
 
 
7-21-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 1 2.327024511 183.83494 
Daphnia 2 0 0  
Diaphanosoma 3 1 2.327024511  
Microcyclops 4 0 0  
Family Diaptomidae 5 9 20.9432206  
Asplanchnidae priodonta 6 3 6.981073534  
Conochilus 7 0 0  
Tylotrocha 8 11 25.59726962  
Brachionus 9 49 114.0242011  
Polyarthra 10 5 11.63512256  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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8-21-2014 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 1 2.295684114 20.661157 
Daphnia 2 2 4.591368228  
Diaphanosoma 3 0 0  
Microcyclops 4 3 6.887052342  
Family Diaptomidae 5 2 4.591368228  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 1 2.295684114  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
 
 
 
5-20-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 3 6.957328386 99.721707 
Daphnia 2 6 13.91465677  
Diaphanosoma 3 0 0  
Microcyclops 4 29 67.2541744  
Family Diaptomidae 5 5 11.59554731  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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6-29-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 41.715592 
Daphnia 2 2 4.635065818  
Diaphanosoma 3 1 2.317532909  
Microcyclops 4 4 9.270131636  
Family Diaptomidae 5 8 18.54026327  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 3 6.952598727  
Filinia 12 0 0  
 
7-22-2015 
Genus: 
Genus 
ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 16.069789 
Daphnia 2 2 4.59136823  
Diaphanosoma 3 0 0  
Microcyclops 4 0 0  
Family Diaptomidae 5 4 9.18273646  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 1 2.29568411  
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8-31-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 1 2.308118422 13.84871 
Daphnia 2 1 2.308118422  
Diaphanosoma 3 0 0  
Microcyclops 4 1 2.308118422  
Family Diaptomidae 5 3 6.924355266  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
 
 
9-21-2015 
Genus: Genus ID CU CU/mL Total Zooplankton/mL 
Eubosmina 1 0 0 25.89779 
Daphnia 2 1 2.35434455  
Diaphanosoma 3 1 2.35434455  
Microcyclops 4 5 11.77172275  
Family Diaptomidae 5 4 9.417378202  
Asplanchnidae priodonta 6 0 0  
Conochilus 7 0 0  
Tylotrocha 8 0 0  
Brachionus 9 0 0  
Polyarthra 10 0 0  
Ceriodaphnia 11 0 0  
Filinia 12 0 0  
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Statistical Analysis: 
Barberton 
  
Mean 56.95584 
Standard Error 10.44514 
Median 56.22639 
Mode #N/A 
Standard Deviation 25.58527 
Sample Variance 654.6059 
Kurtosis -1.11837 
Skewness -0.40308 
Range 65.2581 
Minimum 18.74414 
Maximum 84.00224 
Sum 341.735 
Count 6 
Confidence Level(95.0%) 26.85009 
 
Wallace 
  
Mean 66.2341 
Standard Error 21.47739 
Median 33.80669 
Mode #N/A 
Standard Deviation 67.91746 
Sample Variance 4612.781 
Kurtosis -0.39271 
Skewness 1.019835 
Range 183.8349 
Minimum 0 
Maximum 183.8349 
Sum 662.341 
Count 10 
Confidence Level(95.0%) 48.58522 
 
 
 
 
 
Coe 
  
Mean 110.4972 
Standard Error 36.62194 
Median 97.60178 
Mode 0 
Standard Deviation 121.4612 
Sample Variance 14752.83 
Kurtosis 0.600349 
Skewness 1.221314 
Range 350.5966 
Minimum 0 
Maximum 350.5966 
Sum 1215.469 
Count 11 
Confidence Level(95.0%) 81.59876 
 
 
 
 
 
 
 
 
 
 
 
 
Anova: Single 
Factor       
       
SUMMARY       
Groups Count Sum Average Variance   
Column 1 6 341.735 56.95584 654.6059   
Column 2 9 662.341 73.59344 4580.08   
Column 3 8 1215.469 151.9336 13880.51   
       
       
ANOVA       
Source of Variation SS df MS F P-value F crit 
Between Groups 38687.92 2 19343.96 2.822344 0.083239 3.492828 
Within Groups 137077.3 20 6853.863    
       
Total 175765.2 22         
 
 
F-Test 
- Barb Wall Coe  
Barb - 0.023221 0.001964  
Wall  - 0.071538  
Coe   -  
 
t-Test: Two-Sample Assuming Unequal Variances 
- Barb Wall Coe  
Barb - 0.517128 0.057929  
Wall  - 0.126397  
Coe   -  
 
